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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  24
Number of Shots:  54 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. All animal experiments were approved by the Institutional Animal Care Committee of the University of Guelph

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Double Plasmid Transfection of HEK293 Cells in Cell Stacks
2.1. To begin, thaw a cryo-vial containing HEK293 cells (pronounce H-E-K-2-9-3) [1] in a bead bath set to 37 degrees Celsius [2]. Once thawed, transfer the contents of the cryo-vial dropwise into a 15-milliliter conical tube containing 10 milliliters of pre-warmed complete DMEM [3] and centrifuge the cells at 500 x g for 5 minutes [4]. 
2.1.1. WIDE: Establishing shot of talent carrying cryo-vials.
2.1.2. Talent placing vials in a bead bath.
2.1.3. Talent transferring cells from the cryo-vial into a 15-milliliter conical tube.
2.1.4. Talent placing tube in the centrifuge and closing the lid. Videographer: Obtain multiple usable takes to use in 2.4.2

2.2. After centrifugation, aspirate the media [1] and resuspend the HEK293 cells in 20 milliliters of pre-warmed complete DMEM [2]. Seed the cells in a 15-centimeter culture plate [3] and incubate at 37 degrees Celsius with 5% carbon dioxide [4]. 
2.2.1. Talent aspirating the media.
2.2.2. Talent resuspending cells in pre-warmed complete DMEM.
2.2.3. Talent seeding the cells in a plate.
2.2.4. Talent placing plates in an incubator.

2.3. Once the cells are 80% confluent, gently wash the plate with 3 milliliters of PBS without disrupting the cell monolayer [1]. After aspirating PBS, add 3 milliliters of trypsin [2] and incubate the plates for 2 minutes at 37 degrees Celsius until the cells lift from the plate [3]
2.3.1. Talent washing the plates with PBS.
2.3.2. Talent adding trypsin to the plates. Videographer: Obtain multiple usable takes to use in 2.6.1
2.3.3. The cells in the plate.

2.4. To neutralize trypsin, add 7 milliliters of complete DMEM to the plate [1]. Collect all the media and cells into a 15-milliliter tube to pellet the cells by centrifugation at 500 x g for 5 minutes at room temperature [2].
2.4.1. Talent adding DMEM to the plate.
2.4.2. Use 2.1.4.

2.5. Resuspend the cell pellet in 3 milliliters of complete DMEM [1] and dispense the cell suspension equally to three 15-centimeter plates containing 20 milliliters of complete DMEM [2]. Gently rock the plates to distribute the cells evenly before incubating them at 37 degrees Celsius with 5% carbon dioxide [3]. 
2.5.1. Talent resuspending the pellet in DMEM.
2.5.2. Talent adding cell suspension to plate. All 3 plates in view.
2.5.3. Talent rocking the plates/ plates on the rocker.

2.6. Once the cells are 80% confluent, remove adherent cells with trypsin [1] and collect the supernatant in 50-milliliter conical tubes. Gently invert the tube to ensure the cells are homogeneous [2]. 
2.6.1. Use 2.3.2.
2.6.2. Talent collecting the supernatant in tube with other tubes in view; talent inverting the tube.

2.7. To determine the cell density, mix 10 microliters of the cell samples with 10 microliters of trypan blue [1] and add the mixture to a cell counting slide to analyze in the cell counter [2]. 
2.7.1. Talent adding trypan blue to the cell samples.
2.7.2. Talent adding cell sample to a cell counting slide.

2.8. Next, mix the cell suspension with 1 liter of pre-warmed complete DMEM to seed the culture chamber. Gently rotate the chamber to distribute the cells evenly [1-TXT]. Incubate the chamber at 37 degrees Celsius with 5% carbon dioxide [2].
2.8.1. Talent seeding the culture chamber and rotating the chamber. TEXT: Chamber of surface area 6360 cm2 with 1 x 104 cells/cm2
2.8.2. Talent placing cell culture chamber into an incubator.

2.9. In addition to the cell culture chamber, culture cells at 1 x 104 cells per centimeter squared in a 15-centimeter plate as a reference for confluency [1]. 
2.9.1. Talent adding cell suspension to a 15-centimeter plate.

2.10. [bookmark: _Hlk73952664]After 65 hours of incubation, when the cells are 80 to 90% confluent, slowly add the polyethyleneimine-DNA (pronounce like here) and DMEM mixture into the cell culture chamber port [1-TXT]. Distribute the liquid evenly to all the rows before incubating at 37 degrees Celsius and 5% carbon dioxide for 72 hours [2].
2.10.1. Talent adding the polyethyleneimine-DNA and DMEM mixture to the cell culture chamber. TEXT: Refer to text and Table 2 for preparation and incubation details of polyethyleneimine-DNA mixture.
2.10.2. Talent distributing the liquid evenly to all the rows.

3. Harvesting Adeno-associated Virus AAV and Chemical Lysis of The Transfected HEK293 Cells
3.1. After incubation, shake the cell culture chamber vigorously to dislodge the cells until the media appears cloudy [1] and pour it into four 500-milliliter centrifuge tubes [2].
3.1.1. WIDE: Talent shaking the cell culture chamber vigorously; the media appears cloudy.
3.1.2. Talent pouring ‘cloudy’ cell culture into 500-milliliter centrifuge tubes with other three tubes in view.

3.2. Pellet the cells by centrifugation at 18,000 x g for 30 minutes at 4 degrees Celsius [1]. Pour the clarified supernatant into a 1-liter PETG bottle [2] and resuspend the cell pellets in 50 milliliters of lysis buffer in 500-milliliter centrifuge tubes [3]. Incubate the tubes for 60 minutes at 37 degrees Celsius [4].
3.2.1. Talent placing the tubes in the centrifuge and closing the lid.
3.2.2. Talent collecting supernatant in the tube.
3.2.3. Talent resuspending the pellets in lysis buffer.
3.2.4. Talent placing the tubes in an incubator.

3.3. After incubation, centrifuge the tubes at 18,000 x g for 30 minutes [1] and transfer the supernatant into the same 1-liter PETG bottle. Store at minus 80 degrees Celsius [2-TXT].
3.3.1. Talent placing the tubes in the centrifuge and closing the lid.
3.3.2. Talent transferring the supernatant to 1-Liter PETG bottle. TEXT: Clarified supernatant is purified before storage

4. [bookmark: _Hlk73978605]AAV Vector Purification Using Heparin Affinity Chromatography
4.1. Thaw the crude lysate at 4 degrees Celsius overnight [1]. Once thawed, filter it using a 0.22-micron filter [2].
4.1.1. WIDE: Talent removing the crude lysate from deep freezer.
4.1.2. Talent filtering the the crude lysate.

4.2. Place the tubing in a peristaltic pump. Sequentially run the solutions and media [1-TXT]. 
4.2.1. Talent placing the tubing in a peristaltic pump. TEXT: Refer to text for details

4.3. Prepare for chromatography by attaching a 5-milliliter heparin sepharose column to the tubing [1] and running 25 milliliters of basal DMEM through the column [2]. Then, load 0.2 micromolar of the filtered crude lysate onto the column at a flow rate of 1 to 2 drops per second [3-TXT].
4.3.1. Talent attaching the column to tubing.
4.3.2. Basal DMEM running through the column.
4.3.3. The crude lysate running through the column. TEXT: Ensure not to introduce bubbles or allow the column to run dry

4.4. Wash the column sequentially to elute 5 milliliters five times with 300 millimolar of sodium chloride-HBSS (pronounce H-B-S-S) with magnesium and calcium [1-TXT] and label the five elutions as E1 to E5 [2-TXT].
4.4.1. Talent washing the column. TEXT: HBSS: Hank’s Balanced Salt Solutions
4.4.2. Talent collecting elution in labeled E5 tube and placing it beside remaining tubes. TEXT: Refer to text for washing procedure

4.5. Immediately before the purification steps, passivate the centrifugal concentrator by adding 4 milliliters of filter pre-treatment buffer for each heparin sepharose column being used [1-TXT].
4.5.1. Talent adding filter pre-treatment buffer into the centrifugal concentrator. TEXT: Passivate at room temperature for 2 to 8 hours

4.6. When ready, spin the centrifugal concentrator containing the pre-treatment buffer at 900 x g for 2 minutes. Discard the flow-through [1]. Wash the centrifugal concentrator filter with 4 milliliters of HBSS with magnesium and calcium by spinning at 1000 x g for 2 minutes [2]. 
4.6.1. The pre-treatment buffer spinning in the centrifugal concentrator.
4.6.2. Talent adding HBSS buffer to the centrifugal concentrator. 

4.7. Then, add the elution E2 to the centrifugal concentrator [1] and spin at 1000 x g for 5 minutes. Discard the flow-through [2]. 
4.7.1. Talent adding the elution E2 from the labeled tube to the centrifugal concentrator.
4.7.2. The centrifugal concentrator.

4.8. Similarly, spin the elution E3 into the centrifugal concentrator until the concentrated virus is approximately 1 milliliter [1]. Remove the concentrated virus from the centrifugal concentrator using a p-200 filtered tip [2] and collect it into a sterile 1.5-milliliter centrifuge tube [3].
4.8.1. The concentrated virus suspension in the centrifugal concentrator.
4.8.2. Talent removing the concentrated virus from the centrifugal concentrator using a p-200 filtered tip.
4.8.3. Talent collecting the concentrated virus into a sterile 1.5-milliliter centrifuge tube.

4.9. After collection of the virus, rinse the centrifugal concentrator with 200 microliters of HBSS with with magnesium and calcium [1]. 
4.9.1. Talent adding HBSS buffer to the centrifugal concentrator.

4.10. Pipette up and down vigorously for 30 seconds to dislodge any virus adhered to the membrane [1] and collect the concentrated virus in the same 1.5-milliliter centrifuge tube. Mix the tube well [2-TXT].
4.10.1. Talent pipetting the buffer up and down vigorously.
4.10.2. Talent collecting the concentrated virus in the same 1.5-milliliter centrifuge and mixing it. TEXT: Store aliquot of 5 µL at -80 ᵒC for DNA extractions

4.11. Wash the column and saturate with 20% ethanol before storing at 4 degrees Celsius [1]. Store the pump tubing in 1 molar sodium hydroxide [2].
4.11.1. Talent washing column with 20% ethanol. 
4.11.2. Talent placing the pump tubing in NaOH.

4.12. 

Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 81. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Serum Human Monoclonal Antibody (hIgG) Expression in Animals Upon Administration of AAV6.2FF-hIgG
5.1. The transduction efficiency of the AAV6.2FF capsid was compared in mice, hamsters, and lambs for 28 days upon intramuscular administration [1]. 
5.1.1. LAB MEDIA: Figure 6.

5.2. Mice administered 5 x 1012 vector genomes per kilogram of AAV6.2FF-hIgG expressed between 171 to 237 micrograms per milliliter of hIgG [1]. Authors: How would you like JoVE’s voiceover talent to pronounce AAV6.2FF, AAV6.2FF-hIgG, and hIgG?
5.2.1. LAB MEDIA: Figure 6. Video Editor: Emphasize human IgG levels in the mouse at 28 days.

5.3. Hamsters administered 2 x 1013 vector genomes per kilogram of AAV6.2FF-hIgG expressed much higher levels of hIgG than the mice [1], while sheep administered 1 x 1013 vector genomes per kilogram expressed the least serum hIgG levels [2].
5.3.1. LAB MEDIA: Figure 6. Video Editor: Emphasize human IgG levels in hamster at 28 days.
5.3.2. LAB MEDIA: Figure 6. Video Editor: Emphasize human IgG levels in sheep at 28 days.




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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